CLAIMS 



What is claimed is: 

1 . A method implemented on a network device for use in a storage area network, 
the method comprising: 

receiving or generating a packet or frame compatible with a standard protocol 
employed in the storage area network; 

encapsulating the packet or frame with a virtual storage area network identifier 
and information specifying at least one of a TTL value and MPLS information; and 

sending the encapsulated packet or frame. 

2. The method of claim 1 , wherein the network device is a switch and wherein 
sending the encapsulated packet or frame comprises sending the encapsulated packet 
or frame over an inter-switch link in the storage area network. 



3. The method of claim 1, wherein enc^sulating comprises appending a header 
to the packet or frame to create a new packet or frame, wherein the header includes 
fields for the virtual storage area network identifier and information specifying at least 
one of the TTL value and tiie MPLS information. 



4. The method as recited in claim 1 , wherein the TTL value specifies a number of 
remaining hops that can be traversed before the encapsulated packet or frame is 
dropped. 



5. The method as recited in claim 1, wherein the TTL value specifies a remaining 
lifetime. 



6. The method of claim 3, further comprising calculating an error check value for 
the new packet or fiame and including the error check value in the new packet or 
frame. 

7. The method of claim 3, wherein the header includes a first field for the TTL 
value and a second field for the MPLS information. 



8. The method of claim 3, wherein the header fiirflier comprises a field 
specifying a type of traffic to be carried by the packet or firame, and wherein the 
available types include at least one of Ethernet, fibre channel, and Infiniband. 
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9. The method of claim 8, wherein the type of traffic to be carried by the packet 
or frame specifies the standard protocol of the packet or firame. 



10. The method of claim 8, wherein the header includes four bits for the field 
specifying a type of traffic to be carried by the packet or frame. 

1 1 . The method of claim 3 , wherein the header fiirther comprises a field 
specifying a user priority for the packet or frame. 

12. The method of claim 1, wherein the standard protocol is Fibre Channel. 

1 3 . The method of claim 1 , wherein the standard protocol is Ethernet. 

1 4. The method of claim 1 , wherein the standard protocol is Infiniband. 

1 5 . The method of claim 3, wherein the header field for the virtual storage area 
network identifier has 12 bits reserved. 



16. The method of claim 3, wherein the header includes a TTL field and the field 
has 8 bits reserved. 

17. The method of claim 3, wherein the header includes an indicator field to 
indicate whether one or more MPLS labels are present. 

1 8 . The method of claim 3, wherein the header includes an indicator field to 
indicate a number of MPLS labels present in the new packet or frame. 

19. The method of claim 3, wherein the new packet or frame includes one or more 
MPLS labels, each of the labels including an indicator to indicate whether the label is 
the last label in a label stack. 

20. The method of claim 1 7, wherein the indicator field one bit. 



2 1 . The mediod of claim 1, wherein the header fiirther includes a version field 
indicating a version of the header. 



22. A computer-readable medium storing thereon computer-readable instructions 
for performing a method on a network device in a storage area network, comprising: 

instructions for receiving or generating a packet or frame compatible with a 
standard protocol employed in the storage area network; 

instructions for encapsulating the packet or frame with a virtual storage area 
network identifier and information specifying at least one of a TTL value and MPLS 
information; and 

instructions for sending the encapsulated packet or frame. 
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23. The computer-readable medium of claim 22, wherein the network device is a 
switch and wherein the instnictions for sending the encapsulated packet or frame 
comprise instructions for sending the encapsulated packet or frame over an inter- 
switch link in the storage area network. 

24. The computer-readable medium of claim 22, wherein the instructions for 
encapsulating comprise instructions for appending a header to the packet or frame to 
create a new packet or frame, wherein the header includes fields for the virtual storage 
area network identifier and information specifying at least one of the TTL value and 
the MPLS infonnatioa 

25. The computer-readable medium as recited in claim 22, wherein the TTL value 
specifies a number of remaining hops that can be traversed before the encapsulated 
packet or frame is dropped. 

26. The method as recited in claim 22, wherein fiie TTL value specifies a 
remaining lifetime. 



27. The computer-readable medium of claim 24, further comprising instructions 
for calculating an error check value for the new packet or frame and including the 
error check value in the new packet or frame. 

28. The computer-readable medium of claim 24, wherein the header includes a 
first field for the TTL value and a second field for the MPLS information. 



29. The computer-readable medium of claim 24, wherein the header further 
comprises a field specifying a type of traffic to be carried by the packet or fiame, and 
wherein the available types include at least one of Ethernet, fibre channel, and 
Ihfiniband. 



30. The computer-readable medium of claim 29, whereia the type of traffic to be 
carried by the packet or firame specifies the standard protocol of the packet or frame. 



31 . The computer-readable medium of claim 29, wherein the header includes four 
bits for the field specifying a type of traffic to be carried by the packet or frame. 



32. The computer-readable mediiun of claim 24, wherein the header further 
comprises a field specifying a user priority for the packet or frame. 



33. The computer-readable medium of claim 22, wherem the standard protocol is 
Fibre Channel, 
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34. The computer-readable medium of claim 22, wherein the standard protocol is 
Ethernet. 



35. The computer-readable medium of claun 22, wherem the standard protocol is 
Infiniband. 

36. The computer-readable medium of claim 24, wherein the header field for the 
virtual storage area network identifier has 12 bits reserved. 

37. The computer-readable medium of clahn 24, wherein the header includes a 
TTL field and the field has 8 bits reserved. 

38. The computer-readable medium of claim 24, wherein the header includes an 
indicator field to indicate whether one or more MPLS labels are present. 

39. The computer-readable medium of claim 24, wherein the new packet or frame 
mcludes one or more MPLS labels, each of the labels including an indicator to 
mdicate whether the label is the last label in a label stack. 

40. The method of claim 24, wherein the header includes an indicator field to 
indicate a number of MPLS labels present in the new packet or frame. 



The computer-readable medium of claim 38, wherein the indicator field it 



42. The computer-readable medium of claim 22, wherein the header fiirther 
mcludes an indicator field to indicate whether the header is present. 

43. The computer-readable medium of claim 22, wherein the header fiirther 
mcludes a version field indicating a version of the header. 



44. A network device for use m a storage area network, the network device 
comprising: 

a plurality of ports each configured to transmit and/or receive packets or 
frames compatible with one or more standard protocols employed in the storage area 
network; and 

a processor and associated instructions that can encapsulate packets or ixm 
of at least one of the standard protocols to include a virtual storage area network 
Identifier and information specifying at least one of a TTL value and MPLS 
information and dehver the resulting encapsulated packets or fimnes for transmission 
over the storage area network. ""^xuu 

45. A network device for use in a storage area network, the network device 
compnsmg: 

means for transmitting and/or receive packets or frames compatible with one 
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or more standard protocols employed in the storage area network; and 

means for encapsulating packets or frames of at least one of the standard 

protocols to include a virtual storage area network identifier and information 

specifying at least one of a TTL value and MPLS information; and 

means for delivering the resulting encapsulated packet or frames for 

transmission over the storage area network. 



46. A switch for use in a storage area network, the switch comprising: 

a plurality of ports each configured to transmit and/or receive packets or 
frames compatible with one or more standard protocols employed in the storage area 
network, where at least one of ike ports supports an inter-switch link with another 
switch on a storage area network; and 

a processor and associated instructions that can encapsulate packets or frames 
of at least one of tiie standard protocols to include a virtual storage area network 
identifier and information specifying at least one of a TTL value and MPLS 
information and deliver the resulting encapsulated packets or frames for fransmission 
from the port supporting the inter-switch link. 



47. The switch of claim 46, wherein the port supporting an inter-switch link 
provides fibre channel packets or frames. 

48. The switch of claim 46, wherein the port supporting an inter-switch Imk 
provides Ethemet packets or frames. 

49. The switch ofclaun 46, wherem the port supporting an inter-switch link 
provides Infiniband packets or frames. 

50. The switch of claim 46, ftirther comprising a plurality of line cards, each 
providing at least one of the plurality of ports. 

5 1 . The switch of claim 46, wherein the processor can encapsulate said packets or 
frames by adding a header to the packets or frames to create new packets or frames, 
wherein the header includes fields for the virtual storage area network identifier and 
information specifying at least one of the TTL value and the MPLS information. 

52. The switch of claim 5 1, wherein the processor can calculate an error check 
value for the new packet or firame and include the enor check value in the new packet 
or frame. 

53. The switch of claim 51, wherein the header includes a first field for the TTL 
value and a second field for the MPLS information. 



54. The switch of claim 51, wherein the header fiirfher comprises a field 
specifying a type of traffic to be carried by the packet or frame, and wherein the 
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available types include at least one of Ethernet, fibre channel, and lofiniband. 



55. A method implemented on a network device for use in a storage area network, 
the method comprising: 

receiving or generating a packet or frame compatible witii a standard protocol 
employed in the storage area network; 

encapsulating the packet or frame with a virtual storage area network identifier 
and information specifying a type of trafiSc to be carried by the packet or frame, 
wherein the available types include at least one of Ethemet, fibre channel, and 
Ihfiniband; and 

sending the encapsulated packet or frame. 



56. The method of claim 55, wherein the network device is a switch and wherein 
sending the encapsulated packet or frame comprises sending the encapsulated packet 
or frame over an inter-switch link in the storage area network. 



57. The method of claim 55, wherein encapsulating comprises adding a header to 
the packet or frame to create a new packet or frame, wherein the header includes 
fields for the virtual storage area network identifier and the type of fraffic to be carried 
by the packet or frame. 



58. The method of claim 57, wherein the header fiuther includes a first field for 
the TTL value and a second field for the MPLS information. 

59. The method of claim 55, wherem the type of traffic to be carried by the packet 
or fi:ame specifies the standard protocol of the packet or frame. 



60. A computer-readable medium storing thereon computer-readable instructions 
for performing a method on a network device in a storage area network, comprising: 

instructions for receiving or generating a packet or frame compatible with a 
standard protocol employed in the storage area network; 

instructions for encapsulating the packet or frame with a virtual storage area 
network identifier and information specifying a type of traffic to be carried by the 
packet or frame, wherein the available types include at least one of Ethemet, fibre 
channel, and hifiniband; and 

instructions for sending the encapsulated packet or frame. 

6 1 . The computer-readable medium of claim 60, wherein the network device is a 
switch and wherein sending the enc^sulated packet or frame comprises sending the 
encapsulated packet or frame over an inter-switch link in the storage area network. 
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62. The computer-readable medium of claim 60, wherein the instructions for 
encapsulating comprise instructions for adding a header to the packet or frame to 
create a new packet or frame, wherein the header includes fields for the virtual storage 
area network identifier and tiie type of traffic to be carried by the packet or fi^e. 

63. The computer-readable medium of claim 62, wherein the header ftirther 
includes a first field for the TTL value and a second field for the MPLS information. 

64. The computer-readable medium of claim 60, wherein the type of traffic to be 
carried by the packet or fi:ame specifies the standard protocol of the packet or frame. 



65. A method implemented on a switch for use in a fibre channel network, the 

melliod comprising: 

receiving or generating a fibre channel packet or frame; 
encapsulating said fibre channel packet or frame with a TTL value; and 
sending the encapsulated packet or frame over an inter-switch link in the fibre 

channel network. 



66. A computer-readable medium storing thereon computer-readable instructions 
for performing a method on a switch for use in a fibre channel network, comprising: 

instructions for receiving or generating a fibre channel packet or frame; 

instructions for encapsulating said fibre channel packet or frame with a TTL 
value; and 

instructions for sending the encapsulated packet or frame over an inter-switch 
link in the fibre channel network. 
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